Bilateral morphological changes in the substantia nigra of the rat following unilateral damage of the striatum.
The effects of damage of the striatum and globus pallidus of one side on the size of cells in the pars reticulata and pars compacta of the substantia nigra on both sides and in the contralateral globus pallidus have been examined. Cellular cross-sectional areas have been compared with those for neurons in the same nuclei in normal age and sex matched littermate control animals. One week after removal of the left striatum and globus pallidus and overlying cortex, the cells in the ipsilateral pars compacta are significantly shrunken (15%). This decrease in size gets progressively more marked with longer survival times reaching 50% 112 days after operation, the longest survival time examined. The shrinkage is accompanied by marked cell loss. Neurons in the contralateral pars compacta show an initial significant hypertrophy of their cell bodies (20%) in the first week after the operation, and later show a shrinkage of 20% at 35 days. The degree of this contralateral shrinkage gradually declines to 12% at 112 days. The changes in the pars compacta are accompanied by a significant enlargement (33%) of the cells in the pars reticulata of the substantia nigra on the side of the damage. This hypertrophy is present by 35 days after operation and persists at least until 112 days. Similar hypertrophy occurs in the ipsilateral globus pallidus in the one case where this could be examined. There are no significant changes in the contralateral pars reticulata, but there is significant enlargement (23%) of the neurons in the contralateral globus pallidus.